Different pathways of constitutive androstane receptor-mediated liver hypertrophy and hepatocarcinogenesis in mice treated with piperonyl butoxide or decabromodiphenyl ether.
The constitutive androstane receptor (CAR) is essential for Cyp2b induction, liver hypertrophy, and hepatocarcinogenesis in response to phenobarbital (PB). Liver hypertrophy with Cyp2b induction is a major mode of action of hepatocarcinogenesis in rodents. However, it remains unclear whether CAR is involved in the response to many other nongenotoxic hepatocarcinogens besides PB. In this study, we investigated CAR involvement in liver hypertrophy and hepatocarcinogenesis of Cyp2b-inducing nongenotoxic hepatocarcinogens, piperonyl butoxide (PBO), and decabromodiphenyl ether (DBDE), using wild-type and CAR knockout (CARKO) male mice. PB was used as the positive control. In the wild-type mice, 4-week treatment with PBO, DBDE, or PB induced hepatocellular hypertrophy with increased Cyp2b10 messenger RNA and Cyp2b protein expression. In CARKO mice, only PBO showed liver hypertrophy with Cyp2b10 and Cyp3a11 induction. After 27-week treatment following diethylnitrosamine initiation, PBO and PB generated many eosinophilic altered foci/adenomas in wild-type mice; however, the lesions were far less frequent in CARKO mice. DBDE increased the multiplicity of basophilic altered foci/adenomas in wild-type and CARKO mice. Our findings indicate that murine CAR plays major roles in hepatocarcinogenesis but not in liver hypertrophy of PBO. DBDE may act via CAR-independent pathways during hepatocarcinogenesis.